ABSTRACT
. EAc is also reported to modulate the secretion of cathecolamines from adrenal medulla by influencing sympathetic activity 7 . Cathecolamines are known to induce anti-inflammatory responses through activation of β-adrenergic receptors 8 . However, the therapeutic mechanism of acupuncture on IBD is uncertain.
In this study, we induced inflammatory colitis in mice and stimulated them with EAc aiming to assess the effect of EAc in IBD. We investigated whether the EAc treatment would reduce the tissue inflammatory response through myeloperoxidase activity (MPO), as well as immunohistochemistry for iNOS, malondialdehyde (MDA), IL-1β, IL-10 on colic tissue.
Methods

Animal preparation and experimental groups
Approval for experimental use of laboratory animals was 
Study groups
Experimental animals were randomized in five groups (6-9 rats for each group): saline control group (n=8), ethanol group (n=7), TNBS group (n=9), TNBS + EAc (n=6) -100 Hz, 1h before and 24h and 48h after colitis induction, TNBS + dexamethasone (n=8) -1mg/ Kg subcutaneously 1h before and 24h and 48h after colitis induction.
Induction of experimental colitis
All experimental animals were fasted for 12h before the induction of colitis. Each mouse was lightly anesthetized with inhaled isoflurane 2% and a polyethylene cannula (4Fr) was inserted into the lumen of the colon via the anus. The tip of the cannula was positioned at 4cm proximal to the anus for the infusion of 80µL saline, 50% ethanol or TNBS solution dissolved in a 50% ethanol (2mg/80µL), as appropriate 9 .
EAc treatment
Anesthetized mice were stimulated at ST-36 (bilateral) acupoint. ST-36 (Zusanli) lies just below fibular head of the mouse´s hind leg 10 the specificity of the point and the reproducibility
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of the location of the point are prerequisite to the specificity and reproducibility of research involving acupuncture stimulation.
The transpositional method, which locates animal acupoints (AAs. Acupuncture needles (0.18mm diameter, 8mm length)
were connected to a flexible electrical wire. Square wave pulses (100Hz frequency, 1mA intensity, 1s) were applied to the needles for 20 minutes, using an electric stimulator (Sikuro DS-100, Sao
Paulo, Brazil) 1h before and 24h and 48h after the induction of experimental colitis.
Myeloperoxidase (MPO) assay
The extent of neutrophil accumulation in the colon was measured by assaying myeloperoxidase (MPO) activity as previously described. In brief, the animals were killed three days after colitis induction, and intestine tissue was harvested and homogenized in two volumes of ice-cold buffer (0.1M NaCl, 20mM NaPO4, 12mM Na EDTA), pH 4.7, and centrifuged at 3000 rpm for 15 min. The pellet was then subjected to hypotonic lysis (0.2% NaCl solution, followed 30secs later by the addition of an equal volume of a solution containing 1.6% NaCl). After a further centrifugation step, the pellet was resuspended in .
Determination of the IL-1 and IL-10
The animals had a sample of their intestine removed on day 3 for analysis of cytokines. The specimen was stored at -70°C until required for assay. The tissue collected was homogenized and processed as described 12 . The detection of IL-10 and IL-1β concentrations was determined by ELISA, as described previously. Briefly, microtiter plates were coated overnight at 4°C with antibody against mice IL-10 and IL-1β (2 µg/ml). After blocking the plates, the samples and standard at various dilutions were added in duplicate and incubated at 4°C for 24 h. The plates were washed three times with buffer. After washing the plates, biotinylated sheep polyclonal anti-IL-10 or anti-IL-1β (diluted 1:1000 with assay buffer 1% BSA), was added to the wells. After further incubation at room temperature for 1h, the plates were washed and 50µl of avidin-HRP diluted 1:5000 were added. The color reagent o-phenylenediamine (OPD; 50µl) was added 15min
later and the plates were incubated in the dark at 37°C for [15] [16] [17] [18] [19] [20] min. The enzyme reaction was stopped with H 2 SO 4 and absorbance was measured at 490 nm. Values were expresses as picograms/ milliliter (pg/ml) 12 .
Immunohistochemistry for iNOS
Colonic tissues were fixed in 4% formalin in 0. a Leica DFC-295 microscope 13 .
Malondialdehyde (MDA) assay
MDA levels in the colon were determined as an indicator of lipid peroxidation. The tissue was homogenized in 1.15% KCl solution. A measure of 0.1ml of the homogenate was then added to a reaction mixture containing 0.2ml of 8.1% sodium dodecyl sulfate, 1.5ml of 20% acetic acid, 1.5ml of 0.8% thiobarbituric acid and 0.7ml of distilled water. Samples were boiled for 1h at 95°C and centrifuged at 3000g for 10min. The absorbance of the supernatant was measured by spectrophotometry at 650nm 14 .
Statistical methods
Parametric data were expressed as means ± S.E.M or median (min-max) and were statistically tested by ANOVA followed by Turkey or Student's t-test. Non-parametric data were expressed as median and statistically tested by Kruskall-Wallis followed by Dunn test. The value of p<0.05 was considered statistically significant.
The GraphPad Prism 6.01 software was used for these analyses.
Goes ACAM et al. neutrophil/mg vs. 3337 ± 1335 neutrophil/mg, p=0.0002) (Figure 1 ).
Results
MPO activity
FIGURE 1 -Activity of MPO in the colon on the third day after induction of colitis by TNBS. Bars represent (from left to right) Group SAL, rats treated with saline (80μl, rectal); group ETNL, rats treated with 50% ethanol (80μl, rectal).; group TNBS, rats induced with TNBS in 50% ethanol (2mg/80μL, rectal); TNBS+EAc, rats induced with TNBS and treated with EAc 100 Hz (1mA applied to ST-36 acupoint bilaterally for 20 minutes); TNBS+DEXA, rats induced with TNBS and treated with dexamethasone. (1mg/kg SC) every 24 hours for three days TNBS group showed an increase in the neutrophil infiltration into the colon compared to SAL group (* p <0.05). DEXA group showed statistical difference compared to the TNBS group. Data are expressed as mean ± S.E.M., * p <0.05 vs. saline; # p< 0.05 vs TNBS (ANOVA / Tukey test).
Effects of EAc on the IL-1β content
When compared to the saline control group, the IL-1β content in the colonic tissue of the TNBS group was significantly higher (297.7 ± 203.4pg/mL vs. 892.8 ± 436.3pg/mL, p=0.0377). However, there was no statistical difference in the IL-1β content between TNBS and TNBS + EA groups (892.8 ± 436.3pg/mL vs. 568.9 ± 504.5pg/mL, p=0.5475). There was statistical difference in IL-1β content between the TNBS + dexamethasone group and TNBS group (892.8 ± 436.3pg/ mL vs. 400.2 ± 126.5pg/mL, p=0.0302) (Figure 2 ). 
Effects of EAc on the IL-10 content
As shown in the Figure 3 , IL-10 content in the colonic tissue was significantly suppressed in the TNBS group as compared to the 
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Immunohistochemistry for iNOS
The expression of iNOS in the epithelium (p=0.0010) and in the connective (p=0.0053) was increased on TNBS group when compared to control saline group. When compared to TNBS group, expression of iNOS in the connective was decreased in the TNBS + EA group (p=0.0472). There was statistical difference in expression of iNOS between the TNBS + dexamethasone group and TNBS group in both the epithelium and connective (p=0.0053) (p=0.0010) ( Figure 4 and Table 1 ). Colitis induced by TNBS in 50% ethanol (2mg/80μL, rectal). Animals treated with electroacupuncture (EAC) (100Hz, 1mA, ST-36 acupoint bilaterally for 20 minutes) or dexamethasone (DEXA) (1mg/kg SC) every 24 hours for three days. Groups treated with saline (SAL) (0.8 µl, rectal) and 50% ethanol (ETNL) (0.8 µl, rectal) served as controls. TNBS group showed higher expression of iNOS in the epithelium and connective after the third day. EAc prevented iNOS expression in the connective tissue, while DEXA. prevented iNOS expression in the epithelium and connective tissue. Data are expressed as median (min-max) * p <0.05 vs. saline; # p <0.05 vs TNBS (Kruskal-Wallis/ Dunn Test).
MDA assay
MDA concentration was increased on TNBS group when compared to control saline group (1501 ± 753.8pg/mL vs. 552 ± 198.2pg/mL, p=0.0446). When compared to TNBS group, MDA concentration was decreased in the TNBS + EA group (1501 ± 753.8pg/mL vs. 497.2 ± 378.3pg/mL, p=0.0104). There was statistical difference in MDA concentration between the TNBS + dexamethasone group and TNBS group in both the epithelium and connective (239.8 ± 51.49pg/mL vs. 1501 ± 753.8pg/mL, p=0.0010) ( Figure 5 ). Zingarelli et al. 19 reasoned that the increase in NO production catalysed by iNOS seems to be the cause for lesions on the colonic tissue in several experimental colitis models. In patients with UC, whose iNOS activity is elevated, there is an increase on the concentration of nitrite detected by rectal washing and in biopsy samples.iNOS expression and activity, tyrosine TNBS-induced colitis in Swiss mice. These effects were followed by modulation of oxidative and inflammatory stress parameters.
Conclusion
Electroacupuncture 100Hz applied to acupoint ST-36
promotes an anti-inflammatory action on TNBS-induced colitis, mediated by increase of IL-10 and decrease of iNOS expression.
